Most ultramafic rocks, including serpentinite, contain naturally occurring asbestos (NOA) particles ( fig. 1 ), microscopic needlelike particles of asbestos or asbestos-like fibers. The term "NOA" also refers to a group of relatively common fibrous minerals in rock (U.S. Geological Survey 2007) . NOA minerals include chrysotile and fibrous forms of five amphiboles. These forms include a complex group of widely distributed magnesium-iron silicates (rock-forming minerals), crocidolite, amosite, anthophyllite, actinolite, and tremolite. The most common NOA particle in ultramafic rocks is chrysotile.
NOA particles are a known human health risk. Asbestos has been classified as a carcinogen by state, federal, and international agencies. If serpentinite or ultramafic rock is located on your property or was used to construct your driveway or walkways, there is a risk of asbestos exposure where you live.
How to Recognize Serpentine Landscapes
Serpentine is California's state rock. The state contains over 1,988 square miles (3,200 sq. km) of serpentinite outcrops, and it is present in 42 of the 58 counties. It has a distinctive greenish-gray to bluish-black color and may have a waxy of the lining surrounding the lung, stomach, or heart. While smokers have an increased risk of lung cancer when exposed to asbestos, nonsmokers are also susceptible, and both groups are equally susceptible to mesothelioma.
No "Safe" Level of Exposure to Asbestos Has Been Established
Any exposure to asbestos fibers involves some risk of disease. The level of risk depends on how often and to what degree one is exposed to asbestos fibers. No one knows how many fibers are needed to cause lung cancer or other diseases. Heavy and frequent occupational exposures are more likely to cause disease than are nonoccupational exposures; however, a lifetime of exposure to low levels is also recognized as a potential hazard.
Environmental health scientists have suggested that children have a higher risk of exposure than adults in the same environment due to their faster breathing rates, time spent outdoors, and greater time for disease to develop.
How are People Exposed to Asbestos fibers?
Individual asbestos fibers are so tiny they can be seen only with a microscope. Once disturbed, they may settle on the soil surface or become airborne. The risk associated with NOA particles in soils formed from serpentine or other rocks containing NOA is unclear. Soils contain a variety of aggregating agents such as organic matter, clay, iron oxides, and calcium carbonate. These constituents bind individual particles including NOAs into larger aggregates, which cannot be suspended in the atmosphere as dust and are less likely to reach the vulnerable areas of the lung. Soil disturbances that destroy soil aggregates and liberate individual particles or expose the parent rock to the atmosphere may increase the risk of exposure to NOA particles. Natural means and routine human activity that can expose or release dust that contains asbestos fibers may include disturbing dry soils, which can create dust that • contains asbestos fibers exposing asbestos fibers to the soil surface by • erosion from wind and water or through natural land movement storm water runoff, which can concentrate fibers • that may become airborne when dried or shiny appearance ( fig. 2 ). Soils derived from serpentinite support distinctive grasslands and chaparrals in many parts of central and northern California, especially in the Coast Ranges, the Klamath Mountains, and the Sierra foothills. Serpentinite and ultramafic landscapes are best recognized by the stark contrast their vegetation type and density present compared with adjacent areas. Soils derived from serpentinite and ultramafic rock support vegetation with low vigor and increased patchiness; they also contain more endemic species than do adjacent areas with soils derived from other rock types. Vegetation growing in soils derived from serpentinite is often sparse or stunted because of low levels of calcium and high levels of magnesium, resulting in calcium deficiencies.
What are the Health Concerns?
People may inhale or swallow dust containing asbestos fibers. These fibers can cause cancer and other diseases by remaining in the lungs or traveling to the lining of the lungs or the abdominal cavity. Twenty or more years may pass before symptoms of asbestos-related disease are observed. The two most common forms of cancer caused by long-term exposure to asbestos fibers are lung cancer and mesothelioma, a rare cancer Landscaping can reduce exposure of asbestos fibers:
To reduce natural erosion and dust, cover • serpentine soil with a layer of organic mulch or asbestos-free soil 3 to 6 inches (7. 
